The electron density distribution in the ionosphere of nonmagnetic (or weakly magnetized) planet depends not only on the solar ultraviolet intensity, but also on the nature of the SW interaction with this planet. Two scenarios previously have been developed based on the observations of the bow shock crossings and on the electron density distribution within the ionosphere. According to one of them Mars has an intrinsic magnetosphere produced by a dipole magnetic field and the Martian ionosphere is protected from the SW flow except during "overpressure conditions, when the planetary magnetic field can not balance the SW dynamic pressure. In the second scenario the Martian intrinsic magnetic dipole field is so weak that Mars has mainly an induced magnetosphere and a Venuslike SW/ionosphere interaction.
Introduction:
The electron density distribution in the ionosphere of nonmagnetic (or weakly magnetized) planet depends not only on the solar ultraviolet intensity, but also on the nature of the SW interaction with this planet. Two scenarios previously have been developed based on the observations of the bow shock crossings and on the electron density distribution within the ionosphere. According to one of them Mars has an intrinsic magnetosphere produced by a dipole magnetic field and the Martian ionosphere is protected from the SW flow except during "overpressure conditions, when the planetary magnetic field can not balance the SW dynamic pressure. In the second scenario the Martian intrinsic magnetic dipole field is so weak that Mars has mainly an induced magnetosphere and a Venuslike SW/ionosphere interaction.
Today the possible existence of a sufficiently strong global magnetic field that participates in the SW/Mars interaction can no longer be supported. The results obtained by the Mars-Global-Surveyor (MGS) spacecraft show the existence of highly variable, but also very localized magnetic fields of crustal origin at Mars as high as 400-1500 nT [1] [2] [3] [4] .
The absence of the large-scale global magnetic field at Mars makes it similar to Venus, except for possible effects of the magnetic anomalies associated with the remnant crustal magnetization. However the previous results on the Martian ionosphere obtained mainly by the radio occultation methods show that there appears to be a permanent existence of a global horizontal magnetic field in the Martian ionosphere. Moreover the global induced magnetic field in the Venus ionosphere is not typical at the solar zenith angles explored by the radio occultation methods.
The main objectives of this study: Thus there are several problems to be addressed in this paper: 1. Whether or not a contradiction exists between the MGS observations of the magnetic field and the indrect assessments of the magnetic field characteristics. It is possible that the radio occultation experiments had covered only the regions at Mars where the magnetic anomalies insignificantly affect the radio occultation data. 2. Whether the radio occultation profiles derived from the total electron content along the ray-path measurements simply reflect the low resolution of this method or are indicative of the presence of some large-scale magnetic field above the magnetic anomalies. Whether or not this magnetic field is responsible for differences in the structure of the Martian and Venusian ionosphere at the solar zenith angles explored (45 0 -80 0 ). 3.Whether or not "over-pressure" conditions exist on the dayside of Mars up to the terminator, when the SW dynamic pressure compresses the interplanetary magnetic field permanently into the Martian ionosphere. This conflicts with Venus observations and with the detailed pressure balance condition at moderate and high zenith angles determined at Mars [5] . 
Results and discussion:
The derived scale heights of the topside density profiles and their variations with solar zenith angle (SZA) and solar wind dynamic pressure can reveal properties associated with the presence of a magnetic field in the ionosphere and even the nature of this magnetic field. Addressing the problems listed above the scale-heights of the electron density profiles obtained by Mariner 9 and Viking 1 are statistically analyzed at the altitude higher than the topside boundary of the photoequlibrium in the magnetic field free ionosphere. Local increase of the mean scale height in the altitude range 180-250 km related to the effects of a non-horizontal magnetic field associated with the magnetic anomalies have been revealed and analyzed. In particular, there are 12 orbits in the Mariner 9 data set when the radio occultation occurred in the Southern hemisphere in longitudes less than -120 E or larger than +150 E. That coincides with the region where numerous magnetic anomalies are concentrated (Fig.1) . The results of comparison and analysis of magnetic anomalies' effects on the Martian ionosphere structure and behavior as well as on the SW/ Mars interaction are discussed.
